Regional differences in the rate of energy impairment after threshold level ischemia for induction of cerebral infarction in gerbils.
The development of infarction and/or selective neuronal death in the brain after transient cerebral ischemia depends on the severity of the ischemic episode. After transient cerebral ischemia of the threshold level for the induction of infarction, both changes evolve slowly in various postischemic regions. We examined the relationship of disturbances of energy metabolism to infarction and selective neuronal death in various regions of the postischemic brain subjected to two 10-min occlusions of the unilateral common carotid artery. Our results indicated that in various cerebral regions that developed infarction, the tissue ATP content, in parallel with the succinic dehydrogenase activity, fell to their lowest levels at different times over a 4-day period after circulation had been restored (earliest to latest: dorsolateral thalamus > dorsolateral caudate > chiasmal level cortex > hippocampal CA3 sector > hippocampal CA sector). In the cortex at the infundibular level, disseminated selective neuronal death developed over a 7-day period following restoration of circulation; it was accompanied by only a slight alteration in energy metabolism. The present results indicate that regional differences existed in the rate of energy impairment and evolving infarction in the postischemic gerbil brain. Energy impairment, in association with mitochondrial enzymatic dysfunction, seems to be indispensable for the delayed manifestation of cerebral infarction but not for disseminated selective neuronal death.